CHAPTER II.
THE ORIGIN OF THE PRINCIPLE. 6. SPACE AND TIME IN NEWTON'S DYNAMICS.
IN order to appreciate the full significance of the new point of view introduced by Einstein in 1905 and since that date associated with the technical name, "The Principle of Relativity," it is desirable to make a survey of the previous lines of thought.
Newton planted deeply in scientific thought the ideas of an absolute position in space and of an absolute time. The significance of the Copernican revolution in astronomy extends beyond the moving of the origin of reference from the observer to the sun. It makes it impossible to think even of the sun as a permanent and ultimate point of reference. We naturally go on to think of the sun as one member of a system greater than the solar system, and we can see no end to the process of shifting the point of reference. We have no conception of the actual velocity of the earth or of the sun in space. But the precise scheme of laws set forth by Newton introduced an absolute element into our conceptions of celestial motions. In the light of his laws we perceive that the reason that we are able over a large range of terrestrial phenomena to treat the earth as the point of reference and to ignore the remainder of the universe, is just that the earth's absolute velocity may be thought of as changing very slowly. Similarly, the reason that a theory of the solar system as a separate system is possible, ignoring the whole of the rest of the universe, is that we may conceive of its centre of mass as having a constant absolute velocity.
Although later we find that the' absolute velocity ' of a body
7my and the law of gravitation are dependent for their verification on optical observations, we shall be inclined to agree that so far at any rate the criterion of simultaneity which has been used in practice has been one based on optical communication. Now we shall see later that the setting up of a standard of simultaneity by means of light signals is not possible until a definite velocity is assigned to the observer. Thus the hypothesis of relativity requires a reconsideration of the way in which we measure time.
